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Abstract 

 

Interventions for English Language Learners in the Mathematics 

Classroom 

 

Itzel Suarez, MA 

The University of Texas at Austin, 2012 

 

Supervisor:  Edward Odell 

Co-Supervisor:  Mark Daniels 

 

This report highlights and explores research surrounding a variety of interventions 

used in the elementary and secondary mathematics classroom for English Language 

Learners.  Topics discussed include ways to motivate English Language Learners, the use 

of successful teaching strategies, allowing the use of code-switching, and the use of one-

on-one tutoring.  Though some interventions used in the research are utilized in the 

elementary mathematics classroom, they are also widely used in secondary mathematics 

classrooms.  A short discussion regarding the use of such interventions in the secondary 

mathematics classroom is also included. 
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Chapter 1:  An Introduction 

The number of Spanish speaking and non English speaking immigrants is fast 

approaching a majority in the United States.  With such rapid growth in population comes 

an equal growth in the number of English Language Learners in the United States public 

education system.  Freeman, Freeman and Mercuri report on how in 1993, “an estimated 

20% of those identified as limited English proficient in high schools and 12% of those in 

the middle school had missed two or more years of schooling [7, p. 204].”  For the 

purpose of this report, the term English Language Learners will be used to refer to 

students identified as limited English proficient.  As a result of having missed a 

significant amount of years of schooling, English Language Learners fall behind, 

especially at the high school level, where these students could easily become 

overwhelmed by the amount of class work and homework, the number of classes, and the 

number of teachers assigned to them [7, p.203].   

Numerous districts across the United States in public schools fail to meet the 

needs of English Language Learners’ through regular English as a Second Language or 

Bilingual Education courses, and those needs are certainly not met in general education 

classes [7, p. 204].  The author’s experience in a large, urban school district, working for 

an inner-city school is consistent with that statement.  Firsthand experience with Algebra 

1 and Geometry classes of first-year English Language Learners (known as “beginners” 

in the Texas English Language Proficiency System) has created challenges for the 

author’s teaching and his pedagogical knowledge, which confirm the work of Freeman, 

Freeman, and Mercuri.  Despite being a fluent native Spanish speaker, the author was 

unable to communicate with all his students and help them pass the state’s standardized 

exams, along with helping them learn English in a high school mathematics setting.  
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Gaining further insight as to what motivates English Language Learners and finding 

strategies deemed as “best practices” in the education sector will not only benefit the high 

school mathematics teacher, but it will help his peers at work, the district, state, and 

elsewhere. 
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Chapter 2:  Motivating English Language Learners 

Hardre used surveys in both core and elective courses to gauge student and 

teacher motivation in rural high schools.  Hardre’s main focus was on mathematics 

classes.  Though this study involves rural schools, there are parallels with large, urban, 

inner-city high schools [4, pp. 213-214]. 

Hardre aimed to find whether or not there was a correlation between students’ and 

teachers’ thinking and feelings about their school subjects, and whether their school or 

community had some input into those feelings.  Hardre’s study tests the idea that what 

educators do influences students’ motivation, and vice versa, as well as the idea that 

students will engage in activities that they enjoy and in which they see value. The study is 

framed on the factors within the individual and his/her learning environment, as well as 

the cognitive and affective elements of self.  Mathematics is seen as a harder subject than 

the rest, precisely because it involves mastery of different types of skills such as 

symbolical, organizational, strategic, and procedural mastery, and because of that, it 

requires a certain amount of motivation, whether it is intrinsic or extrinsic [4, pp. 214-

216]. 

This motivation study involved a total of 202 teachers and 1,440 students in 25 

high schools in rural towns in the United States, as identified by the National Council for 

Educational Statistics.  All of the communities which participated in this study met the 

criteria for rural places set by the United States Office of Management and Budget.  A 

total of 23% of the teachers were mathematics teachers, compared to 14% for science, 

17% for English, 13% for social studies, and 32% other (including technology).  Of the 
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1,440 students, 28% were freshmen, 28% were sophomores, 23% were juniors, and 21% 

were seniors.  The study was a mixed-method designed one which generated useful 

quantitative and qualitative data.  Motivational-related questionnaires were given to the 

students and teachers.  The information collected from the questionnaires included 

achievement goals, perceived instrumentality of the courses, perceived ability per course, 

and topics related to the classroom, such as its learning environment and the teacher’s 

interpersonal styles.  Interviews were conducted with teachers in order to provide 

information as to what strategies teachers used to promote student motivation.  Neither 

questions nor interviews were published in their entirety [4, pp. 218-219].   

Hardre found that of the 202 teachers, 57% were able to effectively provide 

strategies that motivated students in the classroom and 65% of them were able to provide 

instances or anecdotes where students had a lack of motivation.  Of the 57% or 116 

teachers, 86 drew on those strategies from assumptions or intuitions, while 16 cited 

learning theories and 21 cited books, professional development, or best practices.  The 

results also showed that it was common for teachers to tell students what they should do, 

rather than support students interests.  Mathematics was found to be the subject where 

students lacked the most motivation, both by teachers and students [4, pp. 224-228]. 

A study such as this is important because the closeness of the community and 

student population resembles that of inner-city communities, as confirmed by the author’s 

experience.  Motivational strategies that worked for students in rural high schools can 

also work for students in inner-city high schools.  It is also important for educators, to 

understand what interests their students have in order to bridge the gap between their 
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interests and mathematics by creating lessons that incorporate things they can relate to.  

Students generally thought that mathematics teachers were not as supportive, as 

compared to teachers of elective courses [4, p. 229]. 

Hardre’s study provides an insight into the cognitive development and motivation 

of students.  The National Council for Teachers of Mathematics Connections Standard 

for grades 9-12 states that students should “…recognize and apply mathematics in 

contexts outside of mathematics…” as well as through its representation standard, to 

“…use representations to model and interpret physical, social, and mathematical 

phenomena…([5]).”  In order for students to do this effectively, motivation plays a 

crucial role in the effort and engagement they have in mathematics.   
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Chapter 3:  Code-Switching 

Parvanehnezhad and Clarkson used mathematics problems to study the use of 

code-switching in 4th and 5th year Iranian bilingual students.  Code-switching is the action 

of a person having the ability to switch between two languages, the primary/home 

language (L1) and the secondary/school language (L2).  More than 60% of the world’s 

population knows at least two languages.  As large, urban school districts continue to 

increase the number of bilingual or multilingual students enrolled, the question of 

whether the districts are meeting the needs of these students arises [8, p. 52]. 

The aim of Parvanehnezhad and Clarkson’s work was to find the role that code-

switching between L1 and L2 played in students’ thinking when solving mathematics 

problems.  This research study set in Victoria, Australia consisted of interviewing a total 

of sixteen 4th and 5th year students studying in primary schools on weekdays and Persian 

language schools (which taught Farsi, the Persian language) on Saturdays.  Of the eleven 

4th year students, eight were boys and three were girls, and of the five 5th year students, 

one was a boy and four were girls.  All of these students spoke Persian as their first 

language and had Iranian parents.  English was the second language for all the students.  

Parvanehnezhad conducted all interviews, being that she was fluent in Persian (as an L1) 

and English (as an L2).  A series of ten mathematics questions were given to each student 

of varying difficulties (high, average, low), but always started with an average level 

question, anticipating students’ varying levels of mathematical ability.  Table 1 shows 

examples of what kinds of questions were given to the students [8, pp. 58-59].   

Table 1.  Types of Problems of Average Difficulty [8, p. 59]. 
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Type of Problem Example 
Symbolic 
question 

38 x 6 

 

Word 

 
 
Anna’s birthday party will start at 12:45 pm.  It is 10:50 am now.  
How much longer does she have to wait? 

Open-ended Chocolate bars cost $2.50 each.  Muesli bars cost $1.50 each.  Ali 
had $50.  He bought 4 chocolate bars and some muesli bars.  How 
much money did he have left? 

 

Each student was given a “Language Switching Checklist” to monitor how often 

they code-switched between languages.  Students were also scored using a three category 

rubric:  Incorrect, Partially Correct, and Correct.  After the students finished each set of 

problems and filled out their checklist, they were asked a series of questions focusing on 

their reflection of their code-switching and the reasons for doing so [8, pp. 60-62]. 

Parvanehnezhad and Clarkson found that of the sixteen students interviewed, all 

but two of them code-switched for at least one question to their L1.  All of the fourteen 

code-switched when solving word problems and ten code-switched to their L1 when 

solving symbolic problems, while four code-switched with open ended questions.  Table 

2 shows the frequency at which code-switching occurred by question type [8, pp. 60-62]. 
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Table 2.  Occurrence of Attempted Language Switching by Question Type and Difficulty 
of Items (N=163 items) [8, p. 69]. 
Question Type Attempted  Frequency (%) of LS 
Easy Open-ended 0 0 (0%) 
Average Open-ended 4 1 (25%) 
Hard Open-ended 12 3 (25%) 
Easy Word problem 12 2 (17%) 
Average Word problem 35 11 (31%) 
Hard Word problem 42 15 (36%) 
Easy Symbolic 19 6 (32%) 
Average Symbolic 21 7 (33%) 
Hard Symbolic 18  3 (17%) 
Note. LS = language switching 

 

The majority of the code-switching was done with average symbolic and hard 

word problems.  This provided Parvanehnezhad and Clarkson evidence to further support 

the possibility that students’ code-switching was due to their lack of language 

comprehension, at least with the hard word problems.  The code-switching with the 

average symbolic problems was explained as due to the familiarization with the numbers 

and symbols in their L1 [8, pp. 69-76]. 

It is crucial to understand students’ backgrounds and language proficiency, as 

more proficiency in the L1 leads to a faster transition to learning the mathematical 

knowledge in the L2.  The National Council for Teachers of Mathematics Algebra 

Standard for grades 9-12 states that students should “…use symbolic algebra to represent 

and explain mathematical relationships,” as well as through its communication standard, 

to “communicate their mathematical thinking coherently and clearly to peers, teachers, 

and others, analyze and evaluate the mathematical thinking and strategies of others, [and] 
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use the language of mathematics to express mathematical ideas precisely ([5]).”  If our 

students with an L1 other than English are to communicate mathematics more effectively, 

it is beneficial to know what knowledge students hold and make them feel comfortable 

with the material they are learning, even if it begins with their L1, especially at the 

secondary level.  Depending on the level of schooling in their country of origin, having 

students feel free to make use of their L1 when speaking, writing, and reading 

mathematics will greatly benefit them. 
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Chapter 4:  Successful Strategies for English Language Learners 

Freeman, Freeman, and Mercuri study the use of specific strategies implemented 

for English Language Learners and their impact on these students’ learning.  Students 

who are learning English as a second language generally come to the United States with 

interruptions in their schooling, often with two or more years or grade levels gap between 

them and their English-speaking peers [7, pp. 203-204].  In order to help English 

Language Learners bridge the achievement gap within the four, sometimes five years in 

high school, English Language Learners need more than just motivation, as mentioned in 

Chapter 2.  

The aim of Freeman, Freeman, and Mercuri’s work is to show how one teacher 

combines the use of different research-based strategies and sets high expectations in her 

classroom to provide her English Language Learners the opportunity to be successful.  

Freeman, Freeman, and Mercuri study Sandra’s classroom, who is a bilingual 

Spanish/English teacher in a rural community in California.  Sandra’s multi-age fourth-

sixth grade classroom consists of twenty-four students, two of which had no previous 

formal schooling in Mexico, and the rest had either one or two years of formal schooling 

[7, pp. 204-205]. 

Freeman, Freeman, and Mercuri found that some of the factors responsible for 

Sandra’s success with English Language Learners were: creating an environment of “no 

excuses,” creating a classroom environment that promotes reading, writing, and 

understanding English through teacher-created, student-created and store-bought posters, 

activity corners, routines, consistency, creating enough opportunities and time for 
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students to read and write in English, using graphophonic systems that made meaning out 

of words by analyzing letters and phonemes, and incorporating student’s backgrounds 

and real-world experiences into the lessons [7, pp. 205-209].  The National Council for 

Teachers of Mathematics Communication Standards for pre-kindergarten through grade 

12 states that students should, “…Organize and consolidate their mathematical thinking 

through communication, communicate their mathematical thinking coherently and clearly 

to peers, teachers, and others, analyze and evaluate the mathematical thinking and 

strategies of others, and use the language of mathematics to express mathematical ideas 

precisely ([5]).”  Acknowledging that there is a problem in communication when students 

do not speak English as a first language and taking steps such as the ones Sandra took in 

her classroom to create a successful environment for her students helps students meet the 

communication standard, and gets them one step further to understanding English in a 

mathematics context. 
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Chapter 5:  Tutoring 

Moody, Bausell, and Jenkins studied the effect of class size in the learning 

environment of the mathematics classroom.  Moody, Bausell, and Jenkins responded to 

research by Kidd (1952) and Stephens (1967), both of who concluded that the number of 

students in a classroom did not influence learning.  Moody, Bausell, and Jenkins studied 

classes with teacher to student ratios of 1:1, 1:2, 1:5, and 1:23 [6, pp. 170-171].   

The aim of Moody, Bausell, and Jenkins’ work was to show the benefit to student 

learning with smaller classes.  The study consists of 249 randomly selected fourth graders 

from the Northern Delaware school district.  Three participating schools each supplied 83 

students.  The students were then split into groups.  Group 1-1 consisted of 1:1 teacher to 

student ratio.  Group 1-2 consisted of 1:2 teacher to student ratio, while Group 1-5 had a 

1:5 teacher to student ratio, and Group 1-23 had a 1:23 teacher to student ratio.  The 

study was conducted in three stages, over three days.  Every student was given a pre-test 

a day prior to instruction containing 20 questions that included 2 questions for each of 10 

objectives.   In order to have greater control in measuring what was learned, each post-

test was given immediately following instruction, rather than having students go home 

and potentially study more or obtain tutoring, giving them an advantage over other 

students [6, pp. 170-172]. 

Moody, Bausell, and Jenkins found that class size does have a positive impact on 

student learning in the mathematics classroom; at least at the elementary school level.  

Group 1-1 with a 1:1 teacher to student ratio had the greatest gains, while Group 1-23 

with a 1:23 teacher to student ratio had the lowest gains.  The research team noticed that 
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Group 1-5 in two of the participating schools experienced confounding factors that 

affected its performance in the study [6, pp. 173-174].  The data showed that smaller 

classes with 1:1 ratio helped students achieve greater gains in mathematics learning. 

Though this study did not involve English Language Learners in particular, from 

Freeman, Freeman, and Mercuri’s work in Chapter 4, having consistency, as well as 

opportunities for students to read, write, and speak in English are crucial to an English 

Language Learner’s proficiency status and academic success in mathematics.  The 

National Council for Teachers of Mathematics Communication Standards for pre-

kindergarten through grade 12 states that students should, “…Organize and consolidate 

their mathematical thinking through communication; communicate their mathematical 

thinking coherently and clearly to peers, teachers, and others; analyze and evaluate the 

mathematical thinking and strategies of others; and use the language of mathematics to 

express mathematical ideas precisely…([5]).”  Providing English Language Learners 

with such opportunities in smaller groups of one or two students, as in tutoring groups 

with a highly qualified teacher or tutor, enable them to communicate much faster and 

gives them the confidence needed to become successful mathematics students.   
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Chapter 6:  Using After School Programs for Participation 

Weber, Radu, Mueller, Powell, and Maher created and studied the effect an after 

school program that concentrated on mathematical problem solving had on students with 

a low socioeconomic status.  Research has shown that students with low socioeconomic 

status underperform on standardized tests and will likely drop out of school, in part, due 

to failing mathematics coursework.  Research also shows that complex and open-ended 

problems can encourage students to become autonomous mathematical problem solvers, 

yet low performing schools have highly structured curricula that do not provide students 

sufficient time to explore these problems on their own [1, pp. 91-94].  In order to bridge 

the learning gap for students with a low socioeconomic status, efforts need to be made 

that teach students how to become good problem solvers and how to communicate 

mathematically. 

Weber, Radu, Mueller, Powell, and Maher aim to show characteristics of their 

after school program that helped students become autonomous mathematical thinkers and 

problem solvers, and how those characteristics could be replicated for other students.  

They believe that students’ participation depends on “the nature of the tasks that students 

are asked to complete, students’ expectations and beliefs about their roles as 

mathematical learners, and the social norms of the students’ environment [1, p. 93].”  The 

program was presented to the Hubbard Middle School in Plainfield, New Jersey as the 

“Informal Mathematical Learning” research project.  Twenty-four African American 6th 

grade students participated in the project and were fairly representative of the Hubbard 

population academically.  In fact, these students had slightly lower grades on 



 15 

standardized tests than students who did not participate.  Though the study lasted three 

years, the paper focused only on the first three weeks of the program.  Students met two 

times a week for those three weeks, for approximately 75 minutes sessions after school, 

with parental consent, and were put in groups of three or four students [1, pp. 92-97]. 

Through the narration of five episodes, or mini case studies, Weber, Radu, 

Mueller, Powell, and Maher found that due to the construction of the curriculum and 

sessions taught, “Students questioned the arguments of others, students corrected the 

arguments of others, and students posed challenge problems for their classmates to solve 

[1, pp. 105-106].”  Table 3 shows the student participation by session [1, p. 106]. 

 
Table 3.  Number of Instances that Students Participated in Problem-Solving Activities 
[1, p. 106]. 
Session  Student inquiring 

about the arguments 
of a classmate 

Student correcting 
the argument of a 
classmate 

Student posing a 
challenge for a 
classmate 

1 1 0 0 

2 8 2 0 

3 17 5 2 

4 19 14 5 

5 27 19 1 

6 13 10 1 

 

Session after session, patterns showed that student participation was not typical to 

that of other students at Hubbard Middle School, and Weber, Radu, Mueller, Powell, and 

Maher attributed the success of the study to several factors:  Student expectations, the 

nature of the tasks, norms set up for the classroom by the researchers, and the learning 
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opportunities created from the participation.  By not confirming whether a student was 

correct or incorrect throughout each session, the researchers made it a student expectation 

that set up classroom norms of cooperation.  Rather, the researchers let the problem tasks 

remain open-ended and let the students sort out the reasonableness of any specific 

solutions students presented on their own [1, pp.107-109].   

Weber, Radu, Mueller, Powell, and Maher would plan each lesson before class in 

order to anticipate student participation.  Boaler argued that doing this “…can reduce 

linguistic, class, and ethnic inequalities in inquiry-based instruction [1, p.111].”  

Allowing the students to use their own language to communicate increased their 

reasoning and autonomy [1, p.111].  The National Council for Teachers of Mathematics 

Communication Standards for pre-kindergarten through grade 12 states that students 

should, “…Organize and consolidate their mathematical thinking through 

communication, communicate their mathematical thinking coherently and clearly to 

peers, teachers, and others, analyze and evaluate the mathematical thinking and strategies 

of others, and use the language of mathematics to express mathematical ideas 

precisely…([5]).”  Giving students the freedom, not only to think and come up with 

multiple solutions but also giving them the freedom to use whichever language they are 

more comfortable, fosters the mathematical thinking and complex communication 

teachers seek. 
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Chapter 7:  A Conclusion 

As mentioned in Chapter 1, the introduction, non English speaking minorities are 

soon becoming the majority in schools.  These students are posing serious challenges for 

educators that must be addressed in order to have these students perform well on 

standardized tests, stay in school and not drop out, and become successful citizens of the 

United States.   

The use of motivation has shown to be an important component for helping 

English Language Learners learn English in a mathematics classroom setting.  Knowing 

the students’ background helps the teacher create or find curricula that the students can 

relate to that will engage and motivate them.  Allowing English Language Learners, 

especially beginners, to code-switch between their first language and English provides 

them with the freedom to speak freely and the ability to transition to English full time 

faster.  This report highlights only several of the many strategies known among teachers 

and the education sector as best practices.  Best practices include:  creating an 

environment of “no excuses,” creating a classroom environment that promotes reading, 

writing, and understanding English through teacher-created, student-created and store-

bought posters, activity corners, routines, consistency, creating enough opportunities and 

time for students to read and write in English, using graphophonic systems to make 

meaning out of words, and incorporating student’s backgrounds and real-world 

experiences into the lessons.  The use of tutoring during the school day and the use of 

after school programs to help English Language Learners are also effective ways to help 

them transition faster.  As reported in each of the chapters, the use of these best practices 

can help English Language Learners succeed and navigate the National Council for 

Teachers of Mathematics standards more fluently. 
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